. The anther development stages were described in the male fertile line 1355B of G. hirsutum. The relationship between the bud lengths and the anther development stages are shown. (A) Buds with lengths of 0-0.5 mm exhibited flower primordia, but anther primordial were not yet evident. (B) Anther primordia emerged at stage 1. (C) The archesporial cells, which form in the L2 layer, were examined at stage 2. (D) At stage 3, anthers exhibited parietal layers and sporogenous cells, which are derived from archesporial cells. (E) At stage 4, the stomium and l i d (F) A 5 h f l d h vascular tissues were generated. (F) At stage 5, the four layers and the microspore mother cells were evident. (G) At stage 6, meiosis occurred in the microspore mother cells. (H) When the meiosis was completed at stage 7, the tetrads were formed. (I) Microspores were released from the tetrad at stage 8. (J) The anther expansion and growth was present at stage 9. (K) Th t t d t d t t 10 (L)At t 11 i The tapetums were degenerated at stage 10. (L) At stage 11, microspore enters mitosis. (M) At stage 12, mature pollen was generated, and the septum below the stomium degenerated. (N) After anthesis, the anthers were dehiscent at stage 13. (O) At stage 14, they were senescent. L1, L2 and L3, the three cell-layers in the stamen primordia
. The sequencing assessment. (A) Sequencing quality evaluation of six different libraries. The raw reads were divided into clean reads, low-quality reads, reads , q y , containing N and only adaptor reads. The clean reads were mapped to reference sequences. (B) The randomness assessment of six different libraries. The distributions of reads locating on the genes were used to evaluate the randomness. (C) Sequencing saturation analysis of six different libraries. The numbers of identified genes increased with the number of clean reads. When the number of clean reads reached 6-7 million, the six libraries approached saturation. Supplementary Fig. S3 . Functional categories of DEGs assigned GO terms at the appropriate level. Compared to those of the 1355B anthers, the DEGs in the 1355A anthers by GO categories during stage 7 (A) and stage 8 (B) in the biological processes were presented at level 2. Supplementary Fig. S4 . The DEGs in the 1355A anthers of GO categories of the 'cellular process' at level 2 assigned GO terms at level 3 categories of the cellular process at level 2 assigned GO terms at level 3. (A) The GO categories of the 'cellular process' genes in biological processes at level 3 at stage 7. (B) The GO categories of the 'cellular process' genes in biological processes at level 3 at stage 8. The parietal layers and sporogenous cells are exhibited.
2-3 4
Four-lobed anther pattern with two developing stomium regions generated.
Vascular region initiated.
Formation of the epidermis, endothecium, middle layer and tapetum has been initiated. Vascular region appears.
4.4-4.8 3.2-3.5
The stomium and vascular tissues were generated.
3-4 5
Four clearly defined locules established. Microspore mother cells appear.
The microspore mother cells appear.
6.4-6.5 4.1-4.2
The four layers and the microspore mother cells were evident.
4-5 6
Microspore mother cells enter meiosis. Middle layer is crushed and degenerates.
Tapetum becomes vacuolated.
Microspore mother cells commence meiosis and the tapetal cells become vacuolated. 7. 3-7.6 4.3-4.5 Meiosis occurred in the microspore mother cells.
5-6
Meiosis completed. Tetrads of microspores free within each locule. Remnants of middle layer present.
The tapetal cytoplasm is condensed and tetrads appear in the anther locules.
8. 6-8.8 5.3-5.6 The tetrads were formed. 6-7 8 Callose wall surrounding tetrads degenerates and individual microspores released.
Microspores are released from the tetrads. The tapetal cell walls have been degraded. 9.7-9.9 6.2-6.4
Microspores were released from the tetrad. The tapetums were degenerated.
9-14 11
Pollen mitotic divisions occur. Tapetum and septum cell degeneration initiates. Stomium differentiation begins.
